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THE DIXIE VALLEY, NEVADA NORMAL FAULT ZONE, STEEP,
DEEP, AND HOT

The thermal structures are the Basin and Range normal faults (open
extensional features, refractured regularly, long lasting)

The thermal structures in Dixie Valley penetrate deeply into the crust
(close to the brittle-ductile transition)
Temperatures are over 200 °C at 3 km over astrike length of at least 20 km
Temperatures are over 245 °C at 3 km over a strike length of at least 10 km
Temperatures reach 285°C at 3 km in the DVPP area
Fluid inclusion studies show that these conditions have held for time scales on the
order of My
Thermal data and dating show a present system duration of >100,000 yrs
No evidence of magmatic intervention (He)



Pleosant Valley Tehwn Fault
Faull

TOBIN
Ot f‘::l:rnlur HENGﬁ Oyoer Faald
Wihatyo Agew Canyan
Faus ; ﬂ::,
. F
% %
/J
LTI L s % T"!:_n
GENERALIZED SURFACE o \ hﬁ%‘ﬁ:} _ A
E KT EHT n F Hu MBG LnT Iﬁ;?'u;lr; : - "-.:::E?i:.“‘ “i:'.]i ‘.}. '.11 T ; 1“'
sy st L L% S i e T Ty
G“BEHGIC CDMFLEI i.".l'l‘:::lwﬁl‘ﬂ-{:\:iurﬁl '1r1" ] :":ll;k ; p "1'* ill-!tt.i:-_".".'} ' SRt T %
12 ér{‘\_\gﬁlr‘l :]l} _.'}ﬁ'\.:.-_:" :1'1_“:1_1;‘ ki "tl‘l. Tt iy
HE hll:!_'-‘-" 1{‘-1"‘&\ of h,‘ "il"' a4 1|'_. -{‘:':3"}.?:':' "r-‘l"'-' _;1: :‘ IIII.S':'I:'J.:EL . . '\'-'_'l 4 Lp B . . "
"'i.lh ki_\%.}‘th\.‘; -nl‘:-.':-:. *.i.:'{'\. I}I[‘rl A .!‘lr_‘;l:_,;nﬁ ."j'.!',J |':|,'~'.~"'. _;‘ ..l;_-l\]‘ A TIMic £ -3t
"%';l‘L‘-': l.'\':l WL T4 e "GN “‘F {i-. 3 t 1?31"‘.':’ 'r:.f'}':h"."!t}'-':'r}s‘n ; 13
_'ILL \:'Eﬁ-‘t it',-l Y vipdy '1 1? “ Lot ['\ . ;,1‘1'{']_" *it 51
" L.".':'q-u i, itk *'t'h hlﬁ.“ '.1\‘;:_-1"?1"‘“ - |
s sia st Faull ‘:";_J g k), ey . o)
H 1

-

"'"I' b i 1":l'..-.. A .
Marrj Faull Quckiiwsh Fuull Mud Faull Shashone Faull

#

Oiare Meadows
Faull

Figure 8. Three—dimensional model of the northern porticn of
Dixie Valley., B8tructural relationships among the various tecton-
ic elements are depicted, with alluvium removed and the bedrock
surface restored (from Whitney, 1980).



DIXIE VALLEY CONCEPTUAL GEOLOGICAL MODEL

Classic B& R shear fault dip model, Beniot, 1992)

15-5
45.5

76.1

s

bl

63-7
73.7
74.7
82-7
84-7

SWL-1
SWL-3
32-18

3

27-33
18-3)

4533

41-18
S52-18
65-18

A"uvium

Fuani3® i e WP B L e
ST dl‘ :

Jurassic

e Triassié
Metasediments



Listric Model, proposed for 1954 DV earthquake and DV PF

Plank et al., 1999
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Dist. E of 1954 Rupture, km
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Approx. Depth, km

Line-Drawing Interpretation
of Dip-Filtered Brute Stack
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Figure 14.
1970-1981.

EFarthquakes in the Dixie Valley-Fairview Peak

area,
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Figure 22. Histograms showing depth distribution for 217
events with quality C or better (unshaded area) and 42
events with quality A or B (shaded area}. Smooth curve is
normal distribution for mean depth 11.3 km, standard devia-
| tion + 3.22 km.
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Natural State Flow Model, Deep Flow is Required to Reach 285C

(pressure contour s dashed)



Characteristics
of
Shallow
Thermal
Anomalies:
Basin and
Range
Systems

What do they look like
In Dixie Valley?
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BASIN AND RANGE FAULTING CHARACTERISTICS
Breakage to Brittle/Ductile Transition

Multiple Steep Faults of Varied Strike (Transfer zones,
passive relays, active relays)

Faulting in Valley (Piedmont)
Faulting in Ranges (generally not recognized)

Facies Associated with Active Faulting (fans not where
expected)

Landslides and Large Scale Slumps
" Antithetic Faulting and Graben Formation

Displacement of Surface Manifestations
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